The role of hyaluronidase on the onset time and quality of single quadrant sub-Tenon's block was studied in a prospective, randomized, double-blind controlled manner. One hundred and twenty consecutive patients undergoing cataract surgery under local anaesthesia received a sub-Tenon's block with either of two local anaesthetic solutions. One consisted of 2% plain lignocaine 3 ml with 0.5% plain bupivacaine 2 ml. The other consisted of 2% lignocaine 1 ml containing 150 IU per ml of hyaluronidase with 2% plain lignocaine 2 ml and 0.5% plain bupivacaine 2 ml. The development of akinesia and the resulting block quality were assessed. Akinesia scores were lower at all time intervals and were significantly lower (P<0.05) up to 9 minutes after block in the hyaluronidase group. However, block quality as assessed by the surgeon was not significantly different between the groups. The addition of 150 IU hyaluronidase significantly speeds up the onset of surgical anaesthesia produced by a sub-Tenon's block.
Single quadrant sub-Tenon's block described by Stevens 1 offers safe and effective anaesthesia for eye surgery whilst avoiding complications of passing a sharp needle into the orbit. Ultrasound studies 2 show that after instillation of local anaesthetic solution in the posterior sub-Tenon's space, there is a secondary phase of diffusion through Tenon's capsule into the retrobulbar space. This coincides with the onset of akinesia and profound anaesthesia. Hyaluronidase is an enzyme which reversibly liquefies the interstitial barrier between cells by depolymerization of hyaluronic acid to a tetrasaccharide, thereby enhancing the diffusion of molecules through tissue planes.
The role of hyaluronidase in speeding up the rate of onset and quality of anaesthesia in retrobulbar blocks has been described by Nicoll et al 3 . Studies regarding its role in peribulbar blocks have yielded conflicting results, partly due to small patient numbers 4 . Our study was designed to assess the role of hyaluronidase on the onset time and quality of single quadrant sub-Tenon's block in a prospective, randomized, double-blind controlled trial.
METHOD
Following appropriate institutional approval and patient consent, 120 consecutive patients scheduled for elective cataract surgery under local anaesthesia received a sub-Tenon's block by a single operator (PG) in a standard manner as described by Guise 5 . The block was performed with either one or two local anaesthetic solutions. One consisted of 2% plain lignocaine 3 ml with 0.5% plain bupivacaine 2 ml. The other consisted of 2% lignocaine 1 ml containing 150 IU per ml of hyaluronidase and 2% plain lignocaine 2 ml with 0.5% plain bupivacaine 2 ml. The syringes were prepared at random by an independent assistant and coded. The anaesthetist, surgeon and nursing staff were unaware of the contents of the syringes. The development of akinesia was assessed by the anaesthetist at two-minute intervals from 3 to 15 minutes after performing the block and scored on a 0 to 10 scale similar to Nicoll et al 3 . This scale was used to assess movement in the four quadrants, with full movement=2, partial movement=1, complete paralysis=0. This was calculated for each of the four rectus muscles and orbicularis oculi: (10=no block and 0=complete paralysis of all muscles concerned). If akinesia was not achieved by 13 minutes, the anaesthetist administered a further 1.5 ml "top-up" of the test solution. At the end of surgery, the surgeon assessed the block quality on a 0 to 36 scale as described by Guise 5 : (36=completely ineffective block and 0=perfect block). In the post anaesthesia care unit (PACU), the patient was questioned regarding the degree of discomfort experienced during block insertion and surgery.
Akinesia scores at the various time intervals were compared between the two groups and analysed using a Mann-Whitney U test. Other parameters were examined using either Chi-square or t-test as appropriate.
RESULTS
There were 60 patients in each group. There were no significant differences in age, gender ratio or volume of local anaesthetic used between the two groups ( Table 1 ).
Time to onset of complete akinesia ranged from 3 to 15 minutes in both groups. Four patients in the hyaluronidase group and eight in the nohyaluronidase group required additional top-ups to achieve akinesia. In the hyaluronidase group, akinesia scores were lower at all time intervals and were significantly lower (P<0.05) up to 9 minutes post-block ( Figure 1) .
The block quality as assessed by the surgeon was not significantly different between the groups ( Table  2) . No patient in either group required a separate facial nerve block as orbicularis tone was satisfactorily reduced by the sub-Tenon's block alone. There were no significant differences in frequency of "topups" or intraoperative discomfort. However, patients in the no-hyaluronidase group experienced significantly more discomfort during block insertion (P=0.015). All patients said that they would be prepared to have the same block if future surgery was required. No block-related complications occurred in this series. 
DISCUSSION
The increased rate of development of akinesia by addition of hyaluronidase is clearly shown in the rate of fall in akinesia scores. This is in keeping with the knowledge that onset of akinesia appears to correspond with diffusion of local anaesthetic solution through Tenon's capsule into the retrobulbar space. Hence, any factor increasing the rate of diffusion should increase the rate of block development. There are few contraindications to the use of hyaluronidase. Allergic reactions appear to be very rare 6 , and there has been no instance of allergy in the last 8000 documented hyaluronidase administrations in this institution.
Quality of anaesthesia in both groups was excellent, but discomfort on injection of sub-conjunctival antibiotic at the end of the procedure is still a problem, as it is with all regional blocks for eye surgery. The use of pH-corrected antibiotic solutions may help to alleviate this.
Although the final block quality observed by the surgeon appears to be comparable in both groups, a faster onset of block is a significant advantage on a busy operating list where surgical times for cataract extraction are in the order of 20 minutes.
It was interesting to note that addition of hyaluronidase to the local anaesthetic solution appeared to decrease the pain on injection. Why this should be is unclear and warrants further investigation.
Thus in conclusion, the addition of 150 IU hyaluronidase significantly speeds up the development of surgical anaesthesia produced by a sub-Tenon's block, but does not significantly affect the final block quality.
